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Abstract 

We discuss applications of QCD sum rules on the light-cone to the form factors of 
the exclusive transitions B — > tt and D — > tt, and to the B*Btt and D*Dir coupling 
constants. In the light of our results we examine the pole dominance model for these 
form factors. A first estimate is given on the nonfactorizable amplitude of the decay 
B -» J/ijjK. 
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1 Introduction 



The reliable extraction of fundamental parameters from data on heavy flavoured hadrons is 
an important theoretical task. While the inclusive B and D decays appear to be the cleanest 
reactions theoretically, exclusive decays are experimentally often more favourable. However, 
for the interpretation of exclusive measurements one needs an accurate knowledge of decay 
constants, form factors and other hadronic matrix elements. Among the existing approaches, 
QCD sum rules |]J have proved to be particularly powerful in obtaining reliable estimates. In 
this report, we discuss applications of the sum rule method to form factors of the transitions 
D — > 7i and B — > tt, to the D*Dn and B*Bir coupling constants, and to the nonfactorizable 
amplitude of the decay B — > J/ipK. From a more technical point of view, our calculations 
aim at developing alternative variants of sum rules which avoid some of the problems inherent 
in the more familiar original version. 

As explained in Section 2, the so-called light-cone sum rules provide a very economical 
way to obtain B and D form factors and couplings. In this variant, the ideas of duality and 
matching between parton and hadron descriptions intrinsic to QCD sum rules are combined 
with the operator product expansion (OPE) techniques used to study hard exclusive processes 
in QCD H Using these results , we then examine the pole dominance model for form 
factors in Section 3. Finally, in Section 4 we describe an attempt to estimate weak amplitudes 
beyond the usual factorization approximation considering the decay mode B — > J/ipK as a 
prototype example and employing conventional sum rule methods. 

2 Transition form factors and hadronic couplings 
2.1 QCD sum rules on the light-cone 

In contrast to the conventional sum rules based on the Wilson OPE of the T-product of currents 
at small distances, one may consider expansions near the light-cone in terms of nonlocal 
operators, the matrix elements of which are given by hadron wave functions of increasing 
twist. As one advantage, this formulation allows to incorporate additional information about 
the Euclidean asymptotics of correlation functions in QCD for arbitrary external momenta. 

For defmiteness, we focus on the correlation function which will later be used to evaluate 
the form factor D — > 7r and the D*Dir coupling: 

F»(p,q) = i J d 4 xe ip ^n-(q)\T{d(xMx),c(0)^u(0)}\0) 

= F(p 2 , (p + q) 2 )q, + F(p 2 , (p + q) 2 )p, . (1) 

With the pion on mass-shell, q 2 = m 2 , the correlation function ([I]) depends on two invariants, 
p 2 and (p + q) 2 . We set m n = everywhere. 

In the Euclidean region where both p 2 and {p + q) 2 are negative and large, the charm quark 
is far off-shell. Substituting, as a first approximation, the free c-quark propagator 

<0|T{c(aOe(0)}|0) = iS° c (x) = [ jf^e-^^lL (2 ) 
into eq. ([[]) one readily obtains 

FM = * J M f ( !f! k 2f l(p - k)X (m c (7r( g )|J(x)7^(0)|0> 
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+ ^(7r(g)|d(x) 7 ^75w(0)|0)) . (3) 

This contribution is depicted diagramatically in Fig. la. 

Short-distance expansion of the first matrix element of eq. (§) in terms of local operators, 

d(x)^ l5 u(0) = £ ^d(0)(D -xr lfll5 u(0) , (4) 

n n - 

and integration over x and k yield 

= — jLn — ^r M ^> (5) 

m c — P re^O v m c — P ) 

where 

(n(q)\d D ai Da 2 ••• D a „ 7^75^(0) = (i) n q^q ai q a2 ...q a „M n + ... 

has been used, D being the covariant derivative. One now encounters the following problem. 
If the ratio 

| = 2(p • g)/(m 2 - p 2 ) = ((p + g) 2 - p 2 )/(m 2 - p 2 ) (6) 

is finite one must keep an infinite series of matrix elements of local operators in eq. @. All 
of them give contributions of the order l/{m 2 c — p 2 ) in the heavy quark propagator, differing 
only by powers of the dimensionless parameter £. Therefore, short-distance expansion of eq. 
(|3]) is useful only if £ — > 0, i.e. for p 2 ~ (p + q) 2 or, equivalently, g ~ 0. In this case, the 
series in eq. (|J) can be truncated after a few terms involving only a small number of unknown 
matrix elements M n . However, for general momenta with p 2 ^ {p + q) 2 one has to sum up the 
infinite series of matrix elements of local operators in some way. 

This formidable task can be solved by using techniques developed for hard exclusive pro- 
cesses in QCD |fj, [|. Returning to the initial expression (P for the correlation function one 
expands the T-product of currents near the light-cone x 2 = 0. In a first step this leads to 
the same approximation (|3|) involving vacuum-to-pion transition matrix elements of nonlocal 
operators composed of light quark fields at light-like separation. These matrix elements are 
expanded in x and at x 2 ~ reexpressed in terms of pion wave functions with given twist. For 
the present discussion it is again sufficient to focus on the first term in eq. (^) proportional 
to m c . In leading twist one has 

(<K(q)\d(x) W u(0)\Q) = -iq^U t due iu ^^{u) , (7) 

Jo 

where the wave function (p„ represents the distribution in the fraction u of the light-cone 
momentum q + g 3 of the pion carried by a constituent quark. Substituting eq. (0) in eq. @ 
and integrating over x and k one finds for the invariant function F defined in eq. ([!]): 

F( P 2 , ( P + g) 2 ) = m c U C 2 dU ^ ] V2 + , (8) 

J o m A c — [p + uqy 

where the ellipses represent contributions of higher twists and multicomponent wave functions. 
The leading three-particle wave function enters in connection with gluon emission by the heavy 
quark line as shown in Fig. lb. This contribution is included in the calculations of refs. j|, || 
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as well as two-particle wave functions up to twist 4. The calculation of perturbative 0(a s ) 
corrections indicated in Fig. lc and Id is in progress. 

Comparing eqs. (|5]) and (§) one sees that the infinite series of matrix elements of local 
operators encountered before in eq. ([|) is effectively replaced by hadronic wave functions. 
These universal functions describe the long-distance dynamics similarly as the universal vac- 
uum condensates appearing in the more familiar sum rule variant based on short- distance 
expansion. The universality property is essential for the light-cone approach. 





Fig. 1. QCD diagrams contributing to the correlation function (1) and involving (a) quark- antiquark 
light-cone wave functions, (b) three-particle quark- antiquark- gluon wave functions, (c) and (d) per- 
turbative 0(a s ) corrections. Solid lines represent quarks, dashed lines gluons, wavy lines are external 
currents. 



2.2 D — > 7r and B — > tt form factors 

The light-cone sum rule for the form factor fr){p 2 ) entering the transition amplitude 
(7r(g) | d^c | D(p + q)) = 2f+(p 2 )q, + (/+(p 2 ) + fB(p 2 ))p, 



(9) 



is obtained by matching the expression (|j) for the invariant amplitude F(p 2 , (p + q) 2 ) in terms 
of pion wave functions with the hadronic representation 



F{p 2 ,(p + qf 



m c (m 2 D - (p + q) 2 ) J So s - (p + q) 



p (p 2 , s)ds 



(10) 



In the above, the pole term is due to the ground state in the heavy channel, while the excited 
and continuum states are taken into account by the dispersion integral with the effective 
threshold Sq. Invoking semilocal duality, the latter contributions are cancelled against the 
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corresponding piece of the dispersion integral representation of the QCD result on the l.h.s. of 
eq. fllPp. After Borel transformation in the variable (p + q) 2 , i.e. after applying the operator 



^M 2 fiQ 2 ) — H m Q 2 ,n^oo,Q 2 /n=M 2 



(Q 



d 



111 



dQ 2 



f{Q 2 ) = f(M 2 



'ID 



to eq. (fTT)| ) where M 2 is called the Borel parameter, one finds the following sum rule: 



fnm 2 c j r l du 
2m 2 D [Jau 



— exp 



m 2 D m 2 — p 2 (l — u) 



uM 2 



1 , f 1 , r 1 " 01 , 0(ai + ua 2 - A) 

udu / aa\ / da 2 — -, — 

n Jo Jo (di + ua 2 y 



x exp 



m 2 D m 2 — p 2 {l — «! — ua 2 ) 



M 2 ( ai + ua 2 )M 2 

where A = (m 2 — p 2 )/^^ — p 2 ) and 



'121 



$ 2 = + ^ 



1 / Tfl 2 -\- p 2 

u<p p (u) + -<f a (u) 12+ c uM2 



2f 3 n 



^(ai, 1 - ai - a 2 ,a 2 ) 



2 2 

m c — p 



{ai+ua 2 )M 2 



+ 



(13) 



(14) 



Here, (p p , tp a , and (fs w are twist-3 pion wave functions. The ellipses denote contributions of 
higher twist. The contributions of twist 4 are given explicitly in refs. 4,5 . The analogous sum 
rule for the B — > 7r form factor is obtained from the above by formally changing c — *> b and 
D -> 5. 

The numerical values to be substituted for m c , /d and so are interrelated by the QCD 
sum rule for the two-point correlation function ( | T{j 5 (x), j^(0)} | ), js = ci^u. We use 
the set [f D = 170 + 10 MeV , m c = 1.3 GeV, s c) = 6 GeV 2 ] which satisfies this two-point 
sum rule without 0(a s ) corrections in consistency with the neglect of 0(a s ) corrections in 
the sum rule for JdId- The uncertainty quoted for corresponds to the variation with the 
Borel parameter M 2 within the appropriate range of M 2 . A similar interrelation exists for m^, 
fs and Sq \ where the analogous two-point sum rule yields the set of values [fs =140 MeV, 



m b 



4.7 GeV, 4 6) = 35 GeV 2 ]. The variation of f B with M 2 is negligible. 



For the pion wave functions we use the parametrization suggested in ref. ||. Arguments 
for this choice are given in ref. p. The maximum momentum transfer p 2 at which the sum 
rule (0) is applicable is estimated to be about 1 GeV 2 for D mesons and 15 GeV 2 for B 
mesons. The resulting form factors f^{p 2 ) and f^ip 2 ) are plotted in Fig. 2. The dependence 
of eq. fll2D on the Borel parameter M 2 is rather weak in the range where the twist-4 and 
the continuum contributions are less than 10% and 30%, respectively [||]. For definiteness, we 
have taken M 2 = 4 GeV 2 for the D —> n form factor and M 2 = 10 GeV 2 for the B — » it form 
factor plotted in Fig. 2. 
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Fig. 2. The form factors for the transitions (a) D — > n and (b) B — > tt as predicted by the light-cone 
sum rule (solid lines) in comparison to the single-pole approximation (dashed lines) with the normal- 
ization fixed by the coupling constants gD*Dn and 9b* Bn, respectively, determined from the analogous 
sum rules. 



2.3 D*Dtt and B*Btt couplings 

Next we sketch how the relation (|8p can be turned into a sum rule for the coupling constant 
go'D-w- The key idea is to write a double dispersion integral for the invariant function F: 

m 2 D m D *f D f D *g D * D7T 



F(p,(p + qY 



m c(p 2 — m D*)(i.P + lY ~ m L)) 

p h (s 1 , s 2 )ds 1 ds 2 
Oi -P 2 )(s 2 - (p + q) 2 ) 



+ 



| I p h l {s 1 )ds l | r p^{s 2 )ds 2 ^ 
J si - p 2 J s 2 — (p + q) 2 

Here, the first term arises from the ground state contribution and contains the D*Dtt coupling 
defined by the on-shell matrix element 

(D*+(p)7r-(q) | D°(p + q)) = -g D * Dn q^, (16) 



5 



while the spectral function p h (si,S2) represents higher resonances and continuum states in 
the D* and D channels. The additional single dispersion integrals are due to necessary sub- 
tractions. Then, considering p 2 and (p + q) 2 as independent variables and applying the Borel 
operator (|TT| ) to eq. ([15]) with respect to both p 2 and (p + q) 2 , we obtain 



17/11^2 1 \ / r2\ k> Y2 T?l 2 / , \2\ m D m D*fDfD*9D*Dn 

F(M 1 ,M 2 ) = B M 2B M 2F(p ,{p + q) ) = 



2 2 



m c 



+ / e ^/( Sl , S2 )d SlC te 2 , (17) 



where M 2 and M| are the Borel parameters associated with p 2 and (p + g) 2 , respectively. 
Note that contributions from heavier states are now exponentially suppressed by factors 

9 9 

exp{ — 1,2 M i D *' D } as desired, while the subtraction terms depending only on one of the vari- 
ables, p 2 or (p + q) 2 , vanish. 

Applying the same transformation to the expression (^) and equating the result with eq. 
(|17D we end up with the sum rule 

m 2 D m D *f D f D * 



■ 9d*d-k = m c f n (p n (u )M exp 



2 2 2 2 

m D * — m c m D — m c 



M( M. 



+ ... 



where uq = jjrr^p. and M 2 = ^i^cs ■ The ellipses refer to higher-twist and gluonic contri- 
butions. The contributions from higher states are again subtracted invoking semilocal duality 
as discussed in detail in ref. [[J. 

Since M 2 and M| are expected to be quite similar in magnitude, the coupling constant 
Qd* Dn is determined by the value of the pion wave function at u ~ 1/2, that is by the 
probability for the quark and the antiquark to carry equal momentum fractions in the pion. 
This interesting feature is shared by the sum rules for many other important hadronic couplings 
involving the pion. As already pointed out, the quantity (p n (l/2) is considered to be a universal 
nonperturbative parameter, similar to quark and gluon condensates in the standard approach. 
It may be determined from suitable sum rules in which the phenomenological part is known 
experimentally. We take the value <£v(l/2) =1.2±0.2 obtained from the light-cone sum rule 
for the pion-nucleon coupling 0] . For the remaining parameters we use the same input values 
as in the calculation of the form factor f^, in Section 2.2. In addition, we take fp* = 240 ± 20 
MeV as determined from the corresponding two-point sum rule. With this choice, we obtain 

g D . D „ = 12.5 ± 1.0 . (19) 

The uncertainty indicates the variation of gD*Dn hi the interval 2 GeV 2 < M 2 < 4 GeV 2 , where 
the higher state contributions are less than 30% and the twist-4 corrections do not exceed 10% 
. The sensitivity to the effective threshold Sq is reasonably small. For example, variation of 
between 5 and 7 GeV 2 , while all other parameters are kept fixed, leads to a total variation of the 
coupling gD*Dn by less than 5%. The above prediction can be directly tested experimentally 
in the decay D* -> Dir. Eq. flT9|) implies the decay width T(D* + -> D°n + ) = 32 ± 5keV, 
which is well below the current experimental upper limit || |10[ T(D* + — > D°tt + ) < 89 keV. 

The sum rule for gp* £> n given in eq. (|I8D is easily converted into a sum rule for the coupling 
gB*Bn = gB* B-w+ by replacing c with b, D with B, and D* with B*. Using fs* = 160 MeV 
in addition to the B— channel parameters specified in Section 2.2 and confining oneself to the 
corresponding fiducial interval 6 GeV 2 < M 2 < 12 GeV 2 , one finds 

g B * Bn = 29 ±3. (20) 
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If the threshold Sq is varied between 34 and 36 GeV 2 , this value changes by 5%. 

The dependence on the pion wave function disappears in the limit q —>■ as can be seen 
from eq. @ because of the normalization condition Jq 1 du(p n (u) = 1. This is just the limit 
where the correlation function ([!]) can be treated in short- distance expansion. The condition 
q ~ is also implicitly assumed in refs. |7|, § where the correlation function (JT|) is calculated 
using the external field method, or equivalently the soft-pion approximation. Our more general 
calculation || confirms the result of ref . |§ . 



3 Pole Model for D —> tt and B — > tt form factors 

The couplings gD*Dir and gB*Bn fix the normalization of the form factors of the heavy-to-light 



transitions D — > 7r and i? — > 7r, respectively, in the pole- model description [11 



^ ^J^k-r (21) 

An analogous expression holds for the form factor fsip 2 )- 

It is difficult to justify the pole model from first principles. Generally, it is believed that 
the vector dominance approximation is valid at zero recoil, that is at p 2 — ► m 2 D . Arguments 
based on heavy quark symmetry suggest a somewhat larger region of validity characterized 
by (m 2 D — p 2 )/m c ~ O(lGeV). However, there are no convincing arguments in favour of this 
model to be valid also at small values of p 2 which are most interesting from a practical point 
of view. Nevertheless, using the results presented in Sections 2.2 and 2.3 one observes that 
not only the shape but also the absolute normalization of the form factors at low p 2 appears 
to be in rough agreement with the pole model. This is illustrated in Fig. 2. Quantitatively, 
at p 2 = we find f£(0) SR = 0.66, f£(0) PM = 0.75 , and f£(0) SR = 0.29, f£(Q) PM = 0.44 . 
In the regions itlq —p 2 > 0(1 GeV 2 ) with Q = c and b, respectively, the numerical agreement 
between the light-cone sum rule and the pole model is better than 15% for and still 
within 50% for fg. This finding is surprising. Even if the contributions of several low-lying 
resonances in the D* (B*) channel may mimic the p 2 dependence of a single pole, there is no 
reason for the normalization to be mainly given by the coupling go'Dw (9b*Bit) t° a good ( 
rough) approximation. 

Despite of the overall qualitative agreement in the mass range of D and B mesons, the light- 
cone sum rule and the pole- dominance model differ markedly in the asymptotic dependence 
of the form factors on the heavy mass. Focusing on B mesons and using the familiar scaling 
laws fBy/^B — /bj fB*\/ m B = f b* and gB*B-K = (2ms//7r)^ which are expected to be valid 
at m b — > oo modulo logarithmic corrections, the pole model predicts f p (0)pM ~ I/v/wb , 
whereas the light-cone sum rule (fT2] ) yields /b(0)sb ~ l/ m B 2 • The latter result rests on 
the behaviour in QCD of the leading twist pion wave function near the end point, that is on 
¥>tt(u) ~ 1 — u at u — > 1. 

Since we see no theoretical justification for extrapolating the pole model to the region 
p 2 = we believe the sum rule result. The solution suggested by Fig. 2 is then to match 
the two descriptions in the region of intermediate momentum transfer p 2 ~ m 2 Q — 0(lGeV 2 ). 
Referring for a detailed discussion to ref. we emphasize that the light-cone sum rules seem 
to be generally consistent with the heavy quark expansion. In particular, the light-cone sum 
rule (^) correctly reproduces the heavy quark mass dependence of the coupling gB*B-n- Fitting 
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our predictions for gB*Bn and gn*Dn to the form 

r a i 

(22) 



2mB ~ 
9B*Bn = — " 9 



i + A 

m B 



and the analogous expression for gD*Dn, we find for the coupling g and the strength A of the 
1/mg correction: 

£ = 0.32 ±0.02, A = (0.7 ± 0.1) GeV . (23) 

4 Nonfactorizable effects in the decay B — > J/i/jK 

Nonleptonic two-body decays of heavy mesons are usually calculated by factorizing the appro- 
priate matrix element of the weak Hamiltonian Hw into a product ( or a sum of such products 
) of a form factor and a decay constant. However, as well known, naive factorization fails. 
In order to achieve agreement with experiment it is necessary to let the Wilson coefficients 
ai 5 2 emerging from the operator product expansion of H\y and multiplying the relevant weak 
matrix elements deviate from the values predicted in short-distance QCD. Phenomenologically 



12|1 ) ai t 2 are treated as free parameters to be determined from experiment. 

The decay B — > J/ipK provides an important example. The relevant part of the weak 
effective Hamiltonian may be written as 

H w = -^=V cb V; s {(c 2 + |)0 2 + 2 Cl 2 } , (24) 
with the four quark operators 

2 = (cT»c)(sT p b), 2 = (cT^c)(sT p ^b) (25) 
and T p = "f p (l — 75). In factorization approximation, the decay amplitude is given by 

(J/iP(p)K(q) I H w I B(p + q)) = V2GV cb V c * s a 2 Uf+m^ ■ q) (26) 

where a 2 = c 2 + y, is the decay constant of the J/ip, f% is the B — > K form factor at 
p 2 = mB,, and & denotes the J /if} polarization vector. From the short-distance value of a 2 , the 
branching ratio is estimated to be almost an order of magnitude smaller than the experimental 
result [TB|, [TJ]]. On the other hand, dropping the term proportional to ci/3 in a 2 as suggested in 



the framework of the 1/N C expansion Jl5] of the weak amplitudes yields reasonable agreement. 



One can argue that the factorizable term proportional to ci/3 is cancelled by nonfactorizable 
contributions being of the same order in 1/N C . Such a cancellation was first advocated in ref. 
[|i"5fl and then shown in ref. |l6| to actually take place in two-body D decays . In the latter 
work QCD sum rule techniques were used in order to estimate the nonfactorizable amplitudes. 
Recently, we have investigated the problem of factorization in B decays using B — > J /ipK 



as a study case [17]. Following the general idea put forward in ref. |[Lq|, we calculate the 



four-point correlation function 

< I T{j%{x)jt{y)H w {z)jfm I > (27) 

by means of the short-distance OPE. Here jff 5 = u^^^s , = c^ u c and jf = bi^u are the 
generating currents of the mesons involved and Hy/ is the effective weak Hamiltonian 
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To lowest nonvanishing order in a s the nonfactorizable contributions to the matrix element 
([2TD only arise from the operator O2 in H\y. Obviously, the contribution of this operator 
to the B — * J/ipK amplitude (|26|) vanishes by factorization because of colour conservation. 
Parametrizing the nonfactorizable matrix element by 

(J/TP{p)K{q) I 2 I B(p + q)) = 2f fam^e* ■ q) (28) 

we construct a sum rule for / which enters the correlation function (^7j) through the ground 
state contribution. In the QCD part of this sum rule all nonperturbative contributions from 
vacuum condensates up to dimension 6 are included. The corresponding diagrams are indicated 
in Fig. 3. In the hadronic part a complication arises from intermediate states in the B— meson 
channel carrying the quantum numbers of a DD* pair. These virtual states are created by 
weak interaction and converted into the J / ipK final state by strong interaction. In the quark- 



gluon representation of the correlation function ( 27D calculated from the diagrams of Fig. 3 
one can identify corresponding four-quark usee intermediate states. Invoking quark-hadron 
duality we cancel this piece of the QCD part against the unwanted hadronic contribution. 




to 



Fig. 3. Diagrams associated with (a) the gluon condensate, (b) the quark-gluon condensate and (c) 
the four-quark condensate contributions to the correlation function (27) with Hy/ replaced by Oi. 

We then perform, as usual, a Borel transformation in the B— meson channel and take 
moments in the charmonium channel. The spacelike momentum squared in the i^-meson 
channel is kept fixed. As explained in ref . |L7j , at this stage one encounters a second problem. 



The usual subtraction of higher state contributions employing semilocal quark-hadron duality 
is not possible here. Therefore, we must include these contributions explicitly in the sum rule. 
For this purpose we use a simple two-resonance model for the spectral functions in each of 
the three channels: B and B' in the wft-channel, J/ip and ip' i n the cc-channel, and K and K' 
in the -us-channel. This rough approximation, yields / = —(0.045 -7- 0.075) . The full decay 
amplitude for B — ► J /ipK is proportional to 



CJ2 = c 2 + y + 2cif/f£ , 



(29) 
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where the first two coefficients are associated with the factorizable part of the matrix element 



(|26|), while the third term is due to the leading nonfactorizable term (pB). Interestingly enough, 
we find that the factorizable nonleading in 1/N C term ci/3 and the nonfactorizable term in 
fl29|) are opposite in sign. Although the nonfactorizable matrix element is considerably smaller 
than the factorizable one, \ f / fx\ — 0.1, it has a strong quantitative impact due to its large 
coefficient, |2ci/(c2 + ci/3)| ~ 20-^30. In fact, if |/| is close to the upper end of the predicted 
range, the third term in eq. (p9|) almost cancels the second term, thereby increasing the 



branching ratio considerably. This is exactly the scenario anticipated by 1/A^-rule |T5 



It is also very interesting to note that our theoretical estimate yields a negative overall sign 



for ci2 in contradiction to a global fit to data |14|| . Furthermore, there is no theoretical reason 



in our approach to expect universal values or even universal signs for the coefficients a\$ in 
different channels, in contrast to what seems to be suggested by experiment. Universality can 
at most be expected for certain classes of decay modes, such as B — > Dn or B — > DD, etc. 
Also, there is no simple relation between B and D decays in our approach since the OPE for 
the corresponding correlation functions significantly differ in the relevant diagrams and in the 
hierarchy of mass scales. We hope to be able to clarify these issues further. 

Concluding we would like to stress that QCD seems to predict a much richer pattern in 
two-body weak decays than what is revealed by the current phenomenological analysis of the 
data. 



5 Conclusion 

The flexible and careful employment of QCD sum rule techniques in the analysis of exclusive 
heavy meson decays promises considerable progress in solving the open problems, at least 
some of them. 
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